(QuikChange, Stratagene). An additional step of mutagenesis was required after cloning to introduce a start codon. The pBabe-Puro-NeuT vector, expressing the rat Erbb2 cDNA with the activating mutation V664E, was kindly provided by P. Sicinski (Dana Farber Cancer Institute, Boston) . Retroviral vectors expressing v-Mos and activated MEK1 were kind gifts from G. Vande Woude (Van Andel Research Institute) and N. Ahn (University of Colorado), respectively. A pCDNA3.1-based construct encoding HA-tagged human ASK1 (Morita et al., 2001) was kindly provided by H. Ichijo (The University of Tokyo). To re-express p38α MAPK in p38α-deficient mouse fibroblasts, we used the retroviral construct MSCV-p38α (Ambrosino et al., 2003) . pBabe-Puro-ER-HRasV12 was used to develop the OHT-inducible H-RasV12 system (De Vita et al., 2005) . pEFmlink-MKK6DD (Alonso et al., 2000) has been previously described. A mouse Gstm2 cDNA was obtained from the RIKEN cDNA collection (AK002845), PCR amplified with the primers 5´-cgGGATCCatgcctatgacactaggttac-3´ and 5´-cgGAATTCctactttgggttccaaaaggc-3´ and cloned as a BamHI-EcoRI fragment into pWZLHygro. A Myc-tagged Gstm2 derivative (pWZL-Myc-Gstm2) was prepared by site-directed mutagenesis (QuikChange, Stratagene) and used to express Myc-Gstm2 in human cancer cell lines. Myc-Gstm2 was also subcloned BamHI-EcoRI into pCDNA3.1 to generate the construct pCDNA-Myc-Gstm2, which was used for transient transfection experiments in HEK293 and 293-T cells.
Transformation and Tumorigenicity Assays
For NIH3T3-based focus formation assays, approximately 8x10 5 cells were plated per 10-cm dish, and the medium was changed the following day. Four hours later, cells were transfected by calcium phosphate co-precipitation with 2-3 µg of oncogene-encoding plasmid in combination with 7-8 µg of either pEFmlink alone or pEFmlink-MKK6DD. Medium was changed after overnight incubation with the precipitates, and 48 h later plates were fed with 5% NBCS-containing medium. Medium was subsequently changed every 3-4 days. Foci were counted after 3 weeks following fixation with 4% formalin (F5554, Sigma) and Giemsa staining (Merck). Experiments were performed in duplicates and repeated at least twice.
To measure anchorage-independent growth in soft agar, cells were cultured in 6-cm plates previously covered in soft agar bottom layer (DMEM with 0.5% agar, 1% pen/strep, 1% L-glutamine and 10% fetal bovine serum). The top layer contained 5 x 10 4 cells in DMEM with 0.35% agar, 1% pen/strep, 1% L-glutamine and 10% fetal bovine serum. Medium was added to the top layer to prevent drying of the agarose gel. After 14 days, colonies were stained with 0.1% crystal violet (Sigma), and colonies bigger than 0.2 mm were counted.
Pictures of representative fields were taken at 40x magnification with a Leica MZ6 microscope coupled to a RS Photometrics camera. Colony formation assays were always measured in duplicates.
For the tumorigenicity assays in nude mice, 2 x10 5 empty vector-or H-RasV12-expressing p38α-/-MEFs were injected subcutaneously in triplicates into the right flank of six 10-week-old immunodepleted female mice. H-RasV12-WT MEFs were injected on the left side of all 6 animals. Tumor growth was monitored for two weeks, but mice were killed when tumor size reached 500 mm 3 .
Matrigel Invasion Assay
The in vitro invasion assays were carried out in BD BioCoat Matrigel chambers (Becton Dickinson). After re-hydrating the chambers for 2 h in the tissue culture incubator, 4x10 5 cells in 2 ml of DMEM with 10% FBS were added into each of the upper chambers in duplicates. 
RT-PCR Analysis
Total RNAs were extracted from exponentially proliferating cell cultures using the RNeasy Kit (Qiagen) according to manufacturer´s instructions. cDNA was prepared using M-MLV reverse transcriptase (Invitrogen). Primers for PCR amplification of mouse Nox-1 (NM_172203) and Nox-4 (NM_015760), as well as of human gstm2 (NM_000848) have been already published (Ebert et al., 2003; Wingler et al., 2001) . For human gstm1 (NM_000561), the primers 5´-ccatgatactggggtactgg-3´ and 5´-aaatatacggtggaggtcaagg-3´
were used. PCR primers were always used at a final concentration of 160 nM and RT-PCR conditions were as follows: reverse transcription at 37ºC for 90 min, denaturation at 95ºC for 2 min, followed by 30-35 cycles of denaturation at 95ºC for 45 s, annealing at 55ºC for 45 s and elongation at 72ºC for 60 s. A final step of elongation at 72ºC for 10 min was performed.
The products of the RT-PCR reaction were analyzed by 1% agarose gel electrophoresis. 
Immunoblot Analysis
For preparation of cell lysates, subconfluent cell cultures were washed twice with ice-cold PBS, scraped on ice and harvested by centrifugation at 400xg and 4ºC for 10 min in a refrigerated tabletop centrifuge (Eppendorf). The resulting pellets were stored at -80ºC until required or immediately resuspended in 100-600 µl of IP buffer (50 mM Tris-HCl, pH 7.5, 150 mM NaCl, 1% NP-40, 5 mM EDTA, 5 mM EGTA, 20 mM NaF, 0.1 mM sodium orthovanadate, 1 mM PMSF, 2.5 mM benzamidine, 2 µM microcystin and 10 µg/ml of leupeptin and aprotinin). The suspension was vortexed, incubated on ice for 10 min, and centrifuged for 10 min at 16000×g and 4ºC to remove insoluble material. Protein lysates were After washing out the primary antibodies, membranes were incubated with Alexa Fluor 680-conjugated secondary antibodies (Molecular Probes) for 1 h at RT and visualized and quantified using the Odyssey Infrared Imaging System (Li-Cor, Biosciences).
For immunoblotting with cleaved Caspase-3 antibodies (9661, Cell Signaling Technology) a different lysis buffer was used as previously described (Porras et al., 2004) .
Coimmunoprecipitation of ASK1 and Gstm2
To test the physical interaction between ASK1 and Gstm2, HA-tagged human ASK1 and
Myc-tagged mouse Gstm2 were ectopically expressed in 293-T cells in a 3:7 ratio. 48 h later, cells were collected and lysed as previously described (Cho et al., 2001) . Protein lysates (4 
